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CHEMICAL COMPOUNDS 



The present invention relates to chemical compounds, to their production as well as to 
pharmaceutical compositions containing them as well as to their use in therapy, in particular 
5 of inflammatory disease. 

MCP-1 is a member of the chemokine family of pro-inflammatory cytokines which 
mediate leukocyte chemotaxis and activation. MCP-1 is a C-C chemokine which is one of the 
most potent and selective T-cell and monocyte chemoattractant and activating agents known. 
MCP-1 has been implicated in the pathophysiology of a large number of inflammatory 
10 diseases including rheumatoid arthritis, glomerular nephritides, lung fibrosis, restenosis 
(International Patent Application WO 94/09128), alveolitis (Jones et al., 1992, J. Immunol, 
149, 2147) and asthma. Other disease areas where MCP-1 is thought to play a part in their 
pathology are atherosclerosis (e.g. Koch et al., 1992, J. Clin. Invest., 90, 772 -779), psoriasis 
(Deleuran et al., 1996, J. Dermatological Science, 13,. 228-236), delayed-type 
15 hypersensitivity reactions of the skin, inflammatory bowel disease (Grimm et al., 1996, 
J. Leukocyte Biol., 59,. 804-812), multiple sclerosis and brain trauma (Berman et al, 1996, 
J. Immunol., 156,. 3017-3023). An MCP-1 inhibitor may also be useful to treat stroke, 
reperfusion injury, ischemia, myocardial infarction and transplant rejection. 

MCP-1 acts through the MCP-1 receptor (also known as the CCR2 receptor). MCP-2 
20 and MCP-3 may also act, at least in part, through the MCP-1 receptor. Therefore in this 
specification, when reference is made to "inhibition or antagonism of MCP-1" or "MCP-1 
mediated effects" this includes inhibition or antagonism of MCP-2 and/or MCP-3 mediated 
effects when MCP-2 and/or MCP-3 are acting through the MCP-1 receptor. 

Copending International Patent Application Nos. PCT/GB98/02340 and 
25 PCT/GB98/02341 describe and claim groups of compounds based upon the indole ring 
structure which are inhibitors of MCP-1 and therefore have applications in therapy. 

The use of certain indole derivatives as NMDA antagonists is described is 
IJSP5051442. WO03 12780, EP-483881. Other indoles and their use as inhibitors of 
■ ' . . . r .< 7 ^; K f -^ ; ^ for r v n m v \ c F P- A - ? 7 S -667 
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R 3 is hydrogen, a functional group, optionally substituted alkyl, optionally substituted alkenyl, 
optionally substituted alkynyl, optionally substituted aryl, optionally substituted heterocyclyl, 
optionally substituted alkoxy, optionally substituted aralkyl, optionally substituted aralkyloxy, 
optionally substituted cycloalkyl; 
5 R4 is a group NHCOR ! \ NHSO : R 15 Or OCONR 16 R r where R !5 is optionally 

substituted alkyl, optionally substituted aryl or optionally substituted heteroaryl and R 16 and 
R 17 are independently selected from hydrogen, optionally substituted alkyl, optionally 
substituted aryl and optionally substituted heteroaryl, with the proviso that at least one of R 16 
or R 17 is other than hydrogen, or R 16 and R 17 together with the nitrogen atom to which they 
10 are attached form an optionally substituted heterocyclic ring which optionally contains further 
heteroatoms; and 

R 5 , R 6 and R 7 are independently selected from hydrogen, a functional group or an 
optionally substituted hydrocarbyl groups or optionally substituted heterocyclic groups. 

Compounds of formula (I) are inhibitors of monocyte chemoattractant protein- 1 . In 
15 addition, they appear to inhibit RANTES induced chemotaxis. RANTES is another 
chemokine from the same family as MCP-1, with a similar biological profile, but acting 
though the CCR1 receptor. As a result, these compounds can be used to treat disease 
mediated by these agents, in particular inflammatory disease. 

In this specification the term 'alkyf when used either alone or as a suffix includes 
20 straight chained, branched structures. These groups may contain up to 10, preferably up to 6 
and more preferably up to 4 carbon atoms. Similarly the terms "alkenyl" and "alkynyF refer 
to unsaturated straight or branched structures containing for example from 2 to 10, preferably 
from 2 to 6 carbon atoms. Cyclic moieties such as cycloalkyl, cycloalkenyl and cycloalkynyl 
are similar in nature but have at least 3 carbon atoms. Terms such as "alkoxy" comprise alkyl 
25 groups as is understood in the art. 

The term "halo" includes fluoro, chloro, bromo and iodo. References to aryl groups 
include aromatic carbocylic groups such as phenyl and naphthyL The term "heterocyclyl" 
includes aromatic or non-aromatic rings, for example containing from 4 to 20, suitably from 5 
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optionally substituted with alkyl, aryl or aralkyl. A specific functional group which is 
suitable for R 4 , R 5 , R 6 and/or R 7 is a group of sub-formula (IV). 




(IV) 



Particular examples of groups R 5 , R 6 and R 7 are hydrogen, hydroxy, halo or alkoxy. 
In particular R 6 and R 7 are hydrogen. R5 may be hydrogen but in addition is suitably a small 
subsitutent such as hydroxy, halo or methoxy. 

10 Particular substituents for R' include trifluoromethyl, C M alkyl, halo, 

trifluoromethoxy, C M alkoxy, C M alkanoyl, C M alkanoyloxy, nitro, carbamoyl, 
C^alkoxycarbonyl, C^alkylsulphanyl, C M aIkylsuIphinyl, C M alkyIsulphonyl, sulphonamido, 
carbamoylC M alkyl, Af-(C M alkyl)carbamoylC M alkyI, A^C^alkyl^carbamoyl-C^alkyl, 
hydroxy Chalky I or C M alkoxyC M alkyI. 

1 5 Additionally or alternatively, two such substituents together may form a divalent 

radical of the formula -0(CH 2 ) M 0- attached to adjacent carbon atoms on the R 1 ring. 

Preferred substitutents for R 1 are one or more non-polar substituents such as halo. 
In particular, R 1 is substituted by one or more halo groups, in particular chlorine. A 
particular example of an R 1 group is 3,4-dichlorophenyl, 3-fluoro-4-chlorophenyl, 3-chloro-4- 

20 fluorophenyl or 2,3-dichloropyrid-5-yl. 

Examples of groups R 2 include carboxy; cyano; tetrazol-5-yl; S0 3 H; -CONIIR 8 where 
\V is selected from cyano, hydroxy, -SO : R 12 where R 12 is alkyl such as C,^ alkyl, aryl such as 
phenyl, heteroaryl or trifluoromethyl, or R 8 is a group-(CHR I0 ) r -COOH where r is an integer of 
1-3 and each R 10 group is independently selected from hydrogen or alkyl such as C 1-4 alkyl; or 

25 R : is a group -S0 2 NHR 9 where R g is an optionally substituted phenyl or an optionally 

substituted 5 or 6 membered heteroaryl group, or a group COR 14 where R u is alkyl such as 
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pyridyl; pyrimidinyl; phenyl optionally substituted by halo such as chloro, hydroxy, alkoxy 
such as methoxy, carbamoyl, acyl such as acetyl, or hydroxyalkyl where the alkyl group 
suitably includes at least two carbon atoms, such as hydroxyethyl. 

Where R 15 , R 16 and/or R 17 is a heterocyclyl group, or where R 56 and R 17 together 
5 form an optionally substituted heterocyclic ring, these may be substituted by functional 
groups such as halo or hydroxy, or by alkyl groups such as methyl or ethyl, or alkenyl or 
alkynyl groups any of which may be subsituted, for example with hydroxy, as well as with 
further heteroaryl groups such as pyridyl. 

Particular examples of R15 include alkyl in particular methyl optionally substituted by 
10 a functional group or, in particular, a heterocylcyl group where the heterocyclyl group may be 
optionally substituted by a functional group such as halo or hydroxy or by an alkyl group such 
as methyl. Other examples of R 15 are heterocylcyl groups which are optionally subsitituted 
for example by alkyl such as methyl, functional groups such as chloro or heterocycyl groups 
such as pyridyl. 

1 5 Particular examples of R 16 and R 17 are alkyl such as methyl. 

X is CH 2 or S0 2 and is preferably CH 2 . 

Suitable pharmaceutical^ acceptable salts of compounds of formula (I) include acid 
addition salts such as methanesulfonate, fumarate, hydrochloride, hydrobromide, citrate, 
maleate and salts formed with phosphoric and sulphuric acid. In another aspect suitable salts 

20 are base salts such as an alkali metal salt for example sodium, an alkaline earth metal salt for 
example calcium or magnesium, an organic amine salt for example tnethylamine, morpholine, 
yV-methylpiperidine, iV-ethylpiperidine, procaine, dibenzylamine, iV^-dibenzylethylamine or 
amino acids for example lysine. There may be more than one cation or anion depending on the 
number of charged functions and the valency of the cations or anions. A preferred 

25 pharmaceutical^' acceptable salt is a sodium salt. 

An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy or 
hydroxy group is, for example, a pharmaceuticals acceptable ester which is hydrolysed in the 
human or animal body to produce the parent acid or alcohol. 



arhony j.i\y< .alky] -alters un example 
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where X, R 1 , R 3 , R 5 ,-R^"aiid R 7 are as defined in relation to formula (I), R- is a group R2 as 
defined in relation to formula (I) or a protected form thereof, with a compound of formula 
5 (VIII) 



(VIII) 

where Z is a leaving group and R22 j s a group COR 15 or S0 2 R 15 where R 15 is group R 15 as 
0 defined in relation to formula (I) or a precursor thereof; 
and thereafter if desired or necessary: 

(i) converting a precursor group R 15 ' to a group R 1 ^ and/or converting a group R 15 to a 
different such group; 

(ii) deprotecting a group R2' to a group R 2 . 

5 Suitable leaving groups Z include halo such as chloro. 

The reaction is suitably effected in an organic solvent such as dichloromethane or 
tetrahydrofuran in the presence of a base such as triethylamine or pyridine. Moderate 
temperatures, for example from 0° to 50° C and conveniently ambient temperature, are 
employed in the reaction. 

0 Compounds of formula (I) where R 4 is a group OCONR^R 1 may be prepared by a 

broadly similar method by reacting a compound of formula (VIIA) 
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Suitable leaving groups for Z include halide such as chloride, bromide or iodide, as 
well as mesylate or tosylate. The reaction is suitably effected in an organic solvent such as 
dimethylformamide (DMF) tetrahydrofuran (THF) or DCM in the presence of a base such as 
sodium hydride, sodium hydroxide, potassium carbonate. Optionally the reaction is effected 
5 in the presence of a suitable phase transfer catalyst. The choice of base and solvent is 

interdependent to a certain extent in that certain solvents are compatible with some bases only 
as is understood in the art. For example, sodium hydride may preferably be used with 
dimethylformamide or tetrahydrofuran and sodium hydroxide is preferably used with 
dichloromethane and a phase transfer catalyst. 

10 The reaction can be carried out at moderate temperatures, for example from 0 to 50°C 

and conveniently at about ambient temperature. 

Preferably, R 2 is an ester group in the compound of formula IX and this may be 
subsequently converted to an acid or to another ester or salt, by conventional methods later in 
the process. For example, when X is a group SO : and R 2 is a methyl ester of carboxy, it may 

15 be converted to the corresponding carboxylic acid by reaction with lithium iodide in dry 
pyridine or DMF. 

Suitable protecting groups R 40 include acetyl or benzyl. The reaction conditions 
employed will be variable depending upon the nature of the protecting group R 40 and would 
be apparent to a skilled person. Acetyl groups may be removed by reaction with a strong 
20 base such as sodium methoxide, whereas benzyl groups may be removed by hydrogenation 
for example in the presence of a catalyst such as a palladium catalyst. 

Compounds of formula (IX) may be prepared by cyclisation of a compound of 
formula (Xltt 



/ R 40 
O ^ 
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Compounds of formula (XIII) where R 3 is hydrogen may be prepared for example by 
reacting a compound of formula (XV) 



R40 




rVith a compound of formula (XVI ) 



N 3 CH 2 R 2 ' 
(XVI) 

10 where R 5 , R 6 , R 7 , and R 2 are as defined hereinbefore. The reaction may be effected in an 

organic solvent such as ethanol at low temperatures of from -20 to 0°C, suitably at about 0°C. 
The reaction is suitably effected in the presence of a base such as an alkoxide, in particular an 
ethoxide, for example potassium ethoxide. 

Compounds of formula (XVI) are suitably prepared by reacting a compound of 

15 formula (XVII) 

R< 7 CH 2 R 2 
(XVII) 

where R r is defined above and R 47 is a leaving group such as halide and in particular 
bromide, with an azide salt, such as an alkali metal azide salt in particular sodium azide. 
20 Compounds of formula (XIV) may be prepared by reacting a compound of formula 

(XVIII) 
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where R 2 \ R 3 , R 5 , Ri and R 7 are as defined above. 

Compounds of formula (X), (XVI), (XVII), (XVIII), (XIX) and (XX) are either 
5 known compounds or they may be prepared from known compounds by conventional 
literature methods. 

Accoiding to a further aspect of the invention there is provided a compound of the 
formula (I) as defined herein, or a pharmaceutically acceptable salt or an in vivo hydrolysable 
ester thereof, for use in a method of treatment of the human or animal body by therapy. In 
1 0 particular, the compounds are used in methods of treatment of inflammatory disease. 

According to a further aspect of the present invention there is provided a method for 
antagonising an MCP-1 mediated effect in a warm blooded animal, such as man, in need of 
such treatment, which comprises administering to said animal an effective amount of a 
compound of formula (I), or a pharmaceutically acceptable salt, or an in vivo hydrolysable 
1 5 ester thereof 

The invention also provides a pharmaceutical composition comprising a compound of 
formula (I) as defined herein, or a pharmaceutically acceptable salt, or an in vivo hydrolysable 
ester thereof, in combination with a pharmaceutically acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
20 as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 

>nventional pharmaceutical excipients. well known in the art. i'hus. compositions intended 
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Oilv suspensions may be formulated by suspending the active ingredient in a vegetable 
oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid 
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring agents 
5 may be added to provide a palatable oral preparation. These compositions may be preserved 
by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water generally contain the active ingredient together with a dispersing or 
wettine agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 

10 agents and suspending agents are exemplified by those already mentioned above. Additional 
excipients such as sweetening, flavouring and colouring agents, may also be present. 

The pharmaceutical compositions of the invention may also be in the form of 
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 

1 5 emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
trasacanth, naturally -occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and preservative 

20 agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

The pharmaceutical compositions may also be in the form of a sterile injectable 
25 aqueous or oily suspension, which may be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspending agents, which 
have been mentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 
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The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. As mentioned above, compounds of the Formula I are useful in 
5 treating diseases or medical conditions which are due alone or in part to the effects of 
farnesylation of rats. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.5 mg to 75 mg per 
kg bodv weight is received, given if required in divided doses. In general lower doses will be 
10 administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.5 mg to 25 mg per kg body weight will be used. Oral administration is however 
preferred. 

15 A further aspect of the invention comprises the use of a compound of formula (I) as 

defined above in the preparation of a medicament for the treatment of inflammatory disease. 

The invention is further illustrated, but not limited by the following Examples in 
which the following general procedures were used unless stated otherwise. 

20 Preparation 1 

Ethvl A-(3,4-dichlorohenzvl)-4-nitroindole-2-carboxYlate 

Ethyl 4-nitroindole-2-carboxylate (26 g) [prepared according to S. M. Parmerter et. al 

J. Amer. Chem. Sac. 1958, 80, 4621], 3,4-dichlorobenzyl chloride (16 ml), potassium 
carbonate (17 g) and potassium iodide (2 g) in DMF (250 ml) were stirred at 60°C for 2 hours. 
25 The reaction was concentrated in vacuo and the residue partitioned between water and 
dichloromethane. /so-hexane was added to the combined organic extracts resulting in 
crystallisation of the product as yellow needles (39 g, 89%) NMR d (CD 3 SOCD 3 ) 1 .30 (t, 3H), 
4.32 (q, 2H), 5.93 fs. 2H), 6.88 <dd. 1H). 7.18 (d, 1H), 7.52 (d. 1H), 7.56 (dd, 1H), 7.78 (s. 
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( 1 .98 g, 89%); NMR d (CD 3 SOCD,) 1 .3 (U 3H), 4.2 (q, 2H h 5.7 (s, 4H), 6.2 (d, 1 H), 6.6 (d, 

1H), 7.0 (m,2H), 7.25 (m, 1H), 

7.5 (d, 1H), 7.6 (m, 1H): M/z (+) 363.3 (MH + ). 

5 Preparation 4 

Ethvl 4-chloroacetamido-iV-(3,4-dichlorobenzvnindolc-2-carbox\iatc 

Ethyl 4-amino-iV-(3,4-dichlorobenzyl)indole-2-carboxylate (2.03 g), chloroacetyl 
chloride (0.5 ml) and'txi'ethylamine (4.0 ml) were stirred in dichloromethane (50 ml) for 16 
hours. The reaction was washed with water, dried (MgS0 4 ) and concentrated in vacuo. The 
10 residue was triturated with toluene to give the product as a pale grey solid (1 .61 g, 65%); 

NMR d (CD3SOCD3) 1.28 (t, 3H), 4.30 (q, 2H), 4.40 (s, 2H), 5.81 (s, 2H), 6.88 (dd, 1H), 7.30 
(m, 3H), 7.50 (d, 1H"), 7.76 (s, 1H), 7.78 (d, 1H), 10.19 (brs, 1H); M/z (-) 439 437. 

Example 1 
15 Compound 2 

Ethyl 4-chloroacetamido-A r -(3,4-dichlorobenzyl)indole-2-carboxylate (0.15 g) and 
morpholine (2.0 ml) were dissolved in methoxyethanol (5.0 ml) and the reaction stirred for 72 
hours. The reaction was then poured into water (100 ml) and the resulting solid filtered and 
dried in vacuo. The solid was dissolved in THF (2.5 ml) and methanol (2.5 ml), and to this 
20 was added NaOH (3M, 2.0 ml). The reaction was stirred for 16 hours, then concentrated. The 
residue was dissolved in water, and precipitated by dropwise addition of acetic acid. The 
resulting solid was filtered and dried in vacuo to give the title compound as a white solid (0.1 



g, 63%, 2 steps); NMR d (CD 3 SOCD 3 ) 2.58 (t, 4H), 3.29 (s, 2H), 3.65 (t, 4H), 5.82 (s, 2H), 
6.90 (dd, 1H), 7.30 (m, 3H), 7.52 (m, 2H), 7.72 (d, 1H), 9.80 (s, 1H); M/z (-) 462 (A/*), 460, 
25 418. 



Example 2 



The procedure described in Example 1 above was repeated using the appropriate 
Thu^ wrre obtained the compounds described below. 
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Example 5 

The procedure described in the Example 4 above was repeated using the appropriate 
acid chloride. Thus was obtained the compound described below. 

5 Di-ester of Compound 12 

64% yield; Wz (-) 534 (AT), 532. 

Example 6 

Di-ester of Compound 14 

10 Sarcosine ethyl ester hydrochloride (1.23 g) and potassium carbonate (1.11 g) were 

added to a solution of ethyl 4-chloroacetamido-,V-(3,4-dichlorobenzyl)indole-2-carboxylate 
(700 mg) in acetone (25 ml), stirred and heated at 65°C overnight. The reaction was 
partitioned between water (50 ml) and ethyl acetate (50 ml), extracted with ethyl acetate (2 x 
50 ml), and dried (MgSOJ. The combined organic extracts were concentrated in vacuo, and 

15 the residue purified by column chromatography using 30% ethyl acetate : toluene as eluent, to 
afford the product as a yellow solid (768 mg, 92%); NMR d (CD 3 SOCD 3 ) 1.21 (t, 3H), 1.28 (t, 
3H), 2.45 (s, 3H), 3.42 (s, 2H), 3.53 (s, 2H), 4.16 <q, 2H), 4.30 (q, 2H), 5.81 (s, 2H), 6.88 (d, 
IK), 7.27 (m, 2H), 7.52 (d, 1H), 7.67 (s, 1H), 7.84 (d, 1H), 9.95 (s, 1H), M/z(+) 520.3 (A/FT) 

20 Example 7 

The procedure described in Example 6 above was repeated using the appropriate 
amine. Thus was obtained the compound described below. 

Diester of Compound 13 

25 93% yield; NMR d <CD,SOCD 3 ) 1.15 (t, 3H), 1.28 (t, 3H), 3.52 (s, 3H), 3.57 (s, 3H), 3.87 (s, 
2H), 4.10 (q, 2H), 4.31 (q, 2H), 5.83 (s, 2H), 6.90 (d, 1H), 7.15 - 7.44 (m, 8H), 7.53 (d, 1H), 
7.67 (s, 1H), 7.83 (d, 1H); A//z (+) 596.5 (MT). 

»• ' • • v 

i uni hvdndc i \ ^ nu* mV'o in mineral * m1> and ethvi 4-A'-bcn/ylelycme ethyl ester 
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Compound 14 

60% yield; NMR d (CD 3 SOCD 3 ) 2.46 (s, 3H), 3.38 (s, 2H), 3.42 (s, 2H), 5.88 (s, 2H), 
6.92 (d, 1H), 7.20 (m,2H), 7.31 (s, 1H), 7.50 (m, 2H), 7.82 (d, 1H); Miz (-) 462.2 (A/-H + ). 

5 Compound 15 

15% yield; NMR d (CD 3 SOCD 3 ) 3.21 (s, 2H), 3.31 (s, 3H), 3.40 (s, 2H), 3.69 <s, 2H), 5.83 (s, 
2H), 6.90 (d, 2H), 6.98 (d, 2H), 7.15 (m, 6H), 7.27 (t, 1H). 7.39 (s, 1H), 7.53 (m, 2H); Mix (-) 
554.3 (M-Yf). * r 

1 0 Compound 13 

25% yield; NMR d (CD 3 SOCD 3 ) 3.44 (s, 2H), 3.46 (s, 2H), 3.85 (s, 2H), 5.91 (s, 2H), 6.87 
(m. 1H), 7.13 - 7.36 (m, 6H), 7.40 (m, 2H), 7.53 (m, 2H), 7.78 (d, 1H), Miz <-) bJ8.2 (M-Hj, 
253.2. 

15 Example 11 

A r -Bcnzvl-4-(2-(pyrid-2-vnthiophene-4-sulphonvl))aminoindole-2-carbox> lic acid 
(Compound 1) 

To a solution of ethyl A / '-benzyl-4-aminoindole-2-carboxylate (140 mg) and pyridine 
(0.08 ml) in dichloromethane (10 ml) at 20°C was added 2-(pyrid-2-yl)thiophene-4-sulphonyl 

20 chloride (140 mg) and the reaction stirred for 2 hours. The mixture was washed with HC1 
(2M, 10 ml), the organic layer was concentrated in vacuo and the residue purified by 
chromatography on silica using ethyl acetate as eluent, to give a yellow solid which was 
dissolved in ethanol (50 ml) at 60°C and treated with NaOH (2M, 4.0 ml) with stirring for 2 
hours. The solvent was evaporated in vacuo, the residue dissolved in water ( 50 ml) and 

25 filtered. The clear yellow filtrate was acidified with 2N HC1 and extracted with 

dichloromethane / methanol (9:1, 1 00 ml). The organic layer was dried (MgS0 4 ) and 
evaporated to give a pale brown solid, which was triturated with ether to give the product as 
an off white powder (150 mg, 63%, 2 steps); NMR d (CD 3 SOCD 3 ) 5.87 (s, 2H), 6.9 - 7.1 (m, 
ot-n i ^0 (dc\ 7HY 7.4" (d. 1HY 7.63 (d, lHh 7.81 (dd, 1 H), 7.96 (d, 1H), 8.50 (d, 1H); M/z 
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(5 mg) in dichloromethane. The reaction was stirred for 16 hours at room temperature under 
an atmosphere of nitrogen. The reaction was washed with hydrochloric acid (2M, 70 ml), 
saturated aqueous sodium hydrogencarbonate solution, water and saturated sodium chloride 
solution. Combined organic extracts were dried (MgSOJ, concentrated in vacuo and the 
5 residue purified by column chromatography using 60% ethyl acetate : /jo-hexane as eluent to 
give the product as a colourless gum (132 mg, 74%); NMR d (CD 3 SOCD,) 2.94 (s, 3H), 3.12 
(s, 3H), 3.81 (s, 3H), 5.82 (s, 2H), 6.91 (m, 2H), 7.21 (s, 1H), 7.27 - 7.36 (m, 2H), 7.46 (d, 
1H), 7.52 (d, 1H); M/z (+) 421 (MIV). 

10 Example 14 

iV-(3,4-Dichlorobenz> r l)-4-(dimethylcarbamate)indole-2-carboxvIic acid (Compound 10) 

Desesterifiation of the compound of Example 13 using the method described in 
Example 9 above yielded Compound 10. 

93% yield; NMR d (CD 3 SOCD 3 ) 2.94 (s, 3H), 3.11 (s, 3H), 5.91 (s, 2H), 6.82 (d, 1H), 6.94 - 
15 7.03 (m, 2H), 7.18 (t, 1H), 7.29 - 7.39 (m, 2H), 7.50 (d, 1H); M/z (-) 405 (Af-rT). 

Example 15 

Biological Assays for hMCP-1 Antagonists 
a) hMCP-1 Receptor-binding assay 
20 0 Cloning and expression of hMCP-1 receptor 

The MCP-1 receptor B (CCR2B) cDNA was cloned by PCR from THP-1 cell RNA 
using suitable oligonucleotide primers based on the published MCP-1 receptor sequences 
(Charo et aL, 1994, Proc. Natl. Acad Sci. USA, 91, 2752). The resulting PCR products were 
cloned into vector PCR-II™ (InVitrogen, San Diego, CA.). Error free CCR2B cDNA was 
25 subcloned as a Mind III-Not I fragment into the eukaryotic expression vector pCDNA3 
(InVitrogen) to generate pCDNA3/CC-CKR2A and pCDNA3/CCR2B respectively. 

Linearised pCDNA3/CCR2B DNA was transfected into CHO-K1 cells by calcium 
phosphate precipitation (Wigler et ai, 1979, Cell, 16, 777). Transfected cells were selected by 
the addition of Geneticin Suiphate (G418, Gibco BRL) at lmg/ml, 24 hours after the cells had 



( \[( >-( ( R2B) was identitied as the in^nesl MlP-i recepu>r M expresso: 
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Compounds tested of the present invention had IC 50 values of 50(iM or less in the 
hMCP-1 receptor binding assay described herein. For example Compound 2 in Table 1 



showed IC 50 of 1 . 1 7]iM in hMCP- 1 . 

b) MCP-1 mediated calcium flux in THP-1 cells 

5 The human monocytic cell line THP-1 was grown in a synthetic cell culture medium 

RPMI 1640 supplemented with 10 % foetal calf serum, 2 mM glutamine and 
Penicillin-Streptomycin (at 50 \ig streptomycin/ml, Gibco BRL). THP-1 cells were washed in 
HBSS (lacking Ca 2 "and Mg > ) + 1 mg/ml BSA and resuspended in the same buffer at a 
density of 3 x 10 6 cells/ml. The cells were then loaded with 1 mM FURA-2/AM for 30 min at 

10 37 °C, washed twice in HBSS, and resuspended at lxlO 6 cells/ml. THP-1 cell suspension (0.9 
ml) was added to a 5 ml disposable cuvette containing a magnetic stirrer bar and 2. 1 ml of 
prewarmed (37 W C) HBSS containing I mg/ml BSA, I rnM MgCi, and 2 mM CaCI 2 . The 
cuvette was placed in a fluorescence spectrophotometer (Perkin Elmer, Norwalk, CT) and 
preincubated for 4 min at 37 °C with stirring. Fluorescence was recorded over 70 sec and cells 

15 were stimulated by addition of hMCP-1 to the cuvette after 10 sec. [Ca 2+ ]i was measured by 
excitation at 340 nm and 380 nm alternately and subsequent measurement of the intensity of 
the fluorescence emission at 5 10 nm. The ratio of the intensities of the emitted fluorescent 
light following excitation at 340 nm and 380 nm, (R), was calculated and displayed to give 
and estimate of cytoplasmic [Ca 2+ ] according to the equation:- 



where the K d for FURA-2 Ca 2 * complex at 37° C was taken to be 224 nm. is the maximal 
fluorescence ratio determined after addition of 10 mM Ionomycin, is the minimal ratio 
determined by the subsequent addition of a Ca 2+ free solution containing 5 mM EGTA, and 
25 Sf2/Sb2 is the ratio of fluorescence values at 380 nm excitation determined at R TTim and R^, 
respectively. 

Stimulation of THP-1 cells with hMCP-1 induced a rapid, transient rise in [Ca2 + ]; in a 
specific and dose dependent manner. Dose response curves indicated an approximate EC 50 of 
^ nm Tt^t compounds dissolved in DVISO f 10ul) were assaved for inhibition of calcium 

auomsm by addition in place <>r"hMCT-l 



20 



[Ca 2+ ]i =1^ (R-Rmin) (Sf2/Sb2) 



fRmax-R) 



PHM 98-149 



-33- 



hMCP-1 induced concentration dependent cell migration with a characteristic biphasic 
response, maximal 0.5-1.0 nm. 

In an alternative form of the above assay, fluorescently tagged cells can be used in 
order to assist in end point detection. In this case, the THP-1 cells used are fluorescently 

5 tagged by incubation in the presence of 5mM Calcein AM (Glycine, N,N , -[[3\6'- 
bis(acetyloxy)-3-oxospiro[isobenzofuran-l (3H),9'-[9H]xanthene]-2 , ,7"- 
diyl]bis(methylene)]bis[>J-[2-[(acetyloxy)methoxy]-2-oxoethyl]]-bis[(acetyloxy)methyl] 
ester; Molecular Probes) for 45 minutes in the dark. Cells are harvested by centrifugation and 
resuspended in HBSS (without Phenol Red) with Ca2+, Mg2+ and 0.1% BSA. 50ml (2x105 

0 cells ) of the cell suspension are placed on the filter above each well and, as above, the unit is 
incubated at 37°C for 2 hours under 5% C02. At the end of the incubation, cells are washed 
off the upper face of the filter with phosphate buffered saline, the filter removed from the 
plate and the number of cells attracted to either the underside of the filter or the lower well 
estimated by reading fluorescence at 485nm excitation, 538nm emission wavelengths (fmax, 

5 Molecular Devices). The data was input into a spreadsheet, corrected for any random 
migration in the absence of chemoattractant and the average fluorescence values, standard 
error of the mean, percentage inhibition and IC50 of compounds under test and significance 
tests can be calculated . 

Compound No. 13 in Table I showed 94% inhibition at 20]sm. 

0 No physiologically unacceptable toxicity was observed at the effective dose for 

compounds tested of the present invention. 

Example 16 

Pharmaceutical Compositions 

5 The following Example illustrates, but is not intended to limit, pharmaceutical dosage 

forms of the invention as defined herein (the active ingredient being termed "Compound X"), 
for therapeutic or prophylactic use in humans: 
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Injection I 


(50 me/ml) 




Compound X 


5.0% w/v 


1M Sodium hydroxide solution 


15.0% v/v 


0.1M Hydrochloric acid 


to adjust pH to 7.6 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 


(0 


Injection 11 


flOme/ml) 




Compound X 


1.0% w/v 


Sodium phosphate BP 


3.6% w/v 


0.1M Sodium hydroxide solution 


15.0% v/v 


Water for injection 
1 


to 100% 




(g) 


Iniection III 


0 me/ml. buffered to pHf^ 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 




Water for injection 


to 100% 


(h) 


Aerosol 1 


mg/ml 


Compound X 


10.0 


Sorbitan trioleate 


13.5 


Trichlorofluoromethane < 


?10.0 
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iNote: 



Compound X in ,he above formulabon may , 
Examples. The above formuiaUons may be ob , ained by ^ 
,n .be pban.aceo.ica, a,. Tbe ,ab,e,s ,.„«, nray be enienc coa.ed bv conven.ional m ea„ s for 
exampie ,o provide a coabng of ce„ uI „ S e ace.a.e p hl ba,a,e. Tbe aeroso, fo rmu,a ll0 ns (h) . (k) 
may be used ,„ co„,unc„„„ w,,h s,andard. me.ered dose aeroso. dispensers and ,he 
suspending agents sorb,,a„ rriolea.e and so.va ,ec ilh ,„ „,a y be repiaced bv „ ahernar.ve 
suspending agen, such a, sorbhan monooiea.e. sorbin sesouiolea.e. poivsorba.e 80 
polyglycerol oleate or oleic acid. 
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POTENTIATION OF NMDA ANTAGONISTS 

The present invention is directed to a method for 
potentiating the therapeutic effects of a group of 
excitatory amino acid antagonists. Another aspect of the 
invention is directed to new pharmaceutical compositions 
useful for the treatment of conditions associated with 
excessive excitatory amino acid activity. 

in accordance with the present invention, it has been 
discovered that probenecid will pcientiate the a vity of 
the folic- _ng excitatory amino acid antagonists: 



2 - 



WO 93/12780 




PCT/LS92/ 10354 



10 



a) in the compounds or Formula la, X i, represented by a 

r a'kvlene, or S: m is an integer from 1-4, Z is 

n'aUylohenyl substituent in which the phenyl nn g .ay be 
optionally substituted; B is represented by ^ro 9 en 
ha^en, Ci- 4 al.yl , Cx-, al.oxy, CF 3 . OCF, OH ^ or CN. 
Hl and R 2 are each independent iy represented by -On, OR 3 . 

-NRflRs -0CH.0B,, or -o-,CH 2 ,„-N R e R ,. in which n is .n inte g er 
£rom 1.4, R3 is represented by Cl ., .Ikyl. phsnyl. 

.iiM,inh»nvi substituent m whicn 
substituted phenyl or <*u o^^—-, - 

the Phenyl ring may be optionally substituted; R< and R 5 ar 
each inder ndently represented by hydrogen or a C x 4 alkyl, 
^ rand R 7 'are each independently represented by hydrogen or a 
C alk 1, or R 5 and R 7 together with the adjacent nitrogen 
atd for- a pipendino, .orphol.no, or pyrrolxaxnc , group 
with the proviso that if X is a Cl _ 4 alkylene, then m is O. 

20 b) in the compounds of Formula lb, R, Z. and R 2 are as 
above, B is represented by hydrogen, 

Cl -C« alkyl, optionally substituted alkylphenyl, or 

-CH -COR,- V is S0 2 or CO; and A is represented by phenyl, 

1-112 -, rirwn in which D is defined as R2 

substituted phenyl, or C(0)D m 

25 above; 

- - ^ ^ ; s represented by 

c) in the compounds or rormuia .c, - -S r ^ 

r , r .. v , c . -CF 3 ; A is representee by a 
hydrogen, C1-4 alKy-, ■ 
ne .w„i on e or a trimethyiene bridging group; and ^ - 
^presented by hydrogen, Cl -« alkyl, cycloalkyl, 

30 P . lTVn ~ n .o nh-nvl, or substituted pher.y^, 

trialkylammo, auylpnen^i, Oi._n>^, 
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CP 3 OC,,. OH, and CH. These 

sale or different and .a, be located at any of .he 
ortho, meta, or para positions: 

the tern, -.Ikylphenyl substituent" refer, to the 
e) the term uhich m 1S an 

5 following structure -<CH 2 ), C 6 »5. substi tuted 

integer fro™ 1-3. This phenyl ring may 
ln the manner described immediately above, 

term " D harn,aceutically acceptable addition salt" 
i ^ to either a pharmaceu t ically acceptable 
addition salt or a pharmaceutical^ acceptable basic 
addition salt; 

i j the term "halogen" refers to a fluorine, bromine or 

15 chlorine atom; 

Alk 



h) 

10 



20 



25 



C1-C4 alkyl; and 

-p^'S to -CH2-C6K12- 
k) the term "cyclohexyimetny- ^ 

• , «nh a -ra-e"ticallv acceptable basic 

The expression pha.ma.e- n .. p - tox ic 

n i s intended to apoiy ^ 

ac-tion sai- ^ rhP coir.p 



addition sa-^s j...-- _ ~ ~ =a ^c r>« the compounds 

or.«ic or inorganic basic accition sa. „ - . ^ ^ ^ ^ ^ _ 

represented by ^ ltt ;a =: a ce alkali 

mustrative bases wmch fo ; , ii; so diu. T , 

3„ metal or alKai me-ear t h h^a---- , 
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specific optical isomer or a mixture of optical isomers^ 
(unless it is expressly excluded). The specific optica, 
isomers can be separated and recovered by techniques Known 
in the art such as chromatography on chiral stationary 
5 Phases or resolution via chiral salt formation and 
'subseouent separation by selective crystallization. 
Alternatively utilization of a specific optical isomer as 
,he starting material will produce the corresponding isomer 
as the final product. 

10 , . w .,, h ,^M, e n)- in the compounds 

As is indicated Dy the E 2 ^=-" e - 

of formula Id, the piperidine ring may be further 
substituted at positions 4, b, or 6. E 2 may optionally 
represent up to 2 non-hydrogen substituents . Only one non- 
hydrogen substituent should be located at any one position 
15 on the piperidine ring. If two non-hydrogen substituents 
are present, they may be the same or different. When E 2 is 
a non-hydrogen substituent, then this substituent may be 
either syn or anti relative to the phosphono substituent. 

All of the compounds of Formula Id contain at least two 

^ vhuc w m pv^st as diaster iosmers . 
(2) asymetric centers and tnus w-i- 

Any reference to these compounds as well as their 

n» 3 ~u*d as encompassing a racemic 
mixture, a specific optical isomer or a pair of e. ; -.ntiomers. 
The specific optical isomers can be synthesized as shown 



20 



herein o 
such as 
r esolu t i c 



r can be recovered by techniques Known in tne 
chromatography on chiral stationary phases, 
12 chiral -al: formation and subsequent 



separation by selective crystal!! 

MT f-VlP 



30 chromatography may be utilized to separate on 

d i 3 s t e r e om e r s . 
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acid antagonists, and methods for preparing pharmaceutical 
formulations from them. Preferred compounds are those in 
which R is represented by a 4,6-dihaio substituent. 

The compounds of Formula lb are the subject of United 
5 States Patent Application No. 07/608,457, filed November 2, 
1990, which is hereby incorporated by reference. This 
application describes methods for their synthesis, their use 
as excitatory amino acid antagonists and pharmaceutical 
formulations containing them. Preferred compounds are those 
10 in which R is a 4,6-dihalo substituent, B -3 alkyi, Z is 

hydrogen and A is phenyl. The most preferred compound is 3- 
[ (phenacyl)methylamino]-2-carboxy-4,6-dichiuioindole. 

The compounds of Formula Ic are known in the art and are 
15 described in European Patent Application No. 0 418 863 as 
well as its US counterpart, Patent Application No. 553,431 
filed July 20, 1990, now allowed, which is hereby 
incorporated by reference. These applications describe 
methods for their synthesis, their use as excitatory amino 
20 acid antagonists and pharmaceutical formulations containing 
them. Preferred compounds include those in which A is 
methylene and E and E; are hydrogen. The most preferred 
compound is R-4-Oxc-5-pr.o£pn^n^ i — ^c^^e. 

25 The compounds of Formula Id are the subject of United 

States Patent Application No. 525, 290 filed May 17, 1990 
which is hereby incorporated by reference. This application 
discloses methods for their synthesis, their use as 
excitatory amino acid antagonists and pharmaceutical 

^, ( . ; ^ r ,- „ or ~-, - „ ; r,^ t-H em p-pferred compounds mciua< 
30 tormuiat ions Lonia.ii-^ 

those in which the 



stereochemistry is 2R,3S and in which 
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cord, and neonatal anoxic trauma. The compounds should oe 
administered to the patient within 24 hours of the onset of 
the hypoxic, ischemic, or hypoglycemic condition m oraer 
for the expounds to effectively minimize the CNS damage 
5 which the patient will experience. 

The comoounds exhibit ant i-convulsant properties and are 
useful in the treatment of epilepsy. They are useful m the 
treatment of grand mal seizures, petit mal seizures, 
psychomotor seizures, and autonomic seizures. The compounds 
are also useful in the treatment of neurodegenerative 
diseases such as Huntington's disease, Alzheimer's disease, 
senile dementia, glutaric acidaemia type I, mulci-infarct 
dementia, and neuronal damage associated with uncontrolled 
seizures. The administration of these compounds to a 
15 patient experiencing uch a condition will serve to either 
prevent the patient from experiencing further 
neurodegeneration or it will decrease the rate at which the 
neurodegeneration occurs. As is apparent to those skilled 
in the art, the compounds will not correct any CNS damage 
20 that has already occurred as the result of either disease or 
a lack of oxygen or sugar. As u^d in tms application, the 
term " tre af refers to the ability of the compounds to 
prevent furtner damage or deiay tne rate a <_ wn^-.. a..* 
further damage occurs. The compounds may also be utilized 
as anxiolytic agents and as analgesics. The therapeutic 
activity of these compounds is described ir. more det 



25 



^ _ ^ 0 ~ - ^ ' i c^ ; cr.s wnicn were 
zhe United States patents ana pa.e.,. ^pp..^-- 

incorporated oy reference anove . 
30 The conDOuncs may be adm i n i s t e r ed concurrently with 
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Table I 



COMPOUNDS 


DOSAGE RANGE (Mg/Kg-day) 


la 


0.1 - 50 


lb 


0.1 - 50 


Ic 


1 - 500 


Id 


0.1 - 500 



10 



With the concurrent administration of probenecid, this 
dosage range may be adjusted lower by a factor of from 2- to 
10-fold. Alternatively, the compounds may be administered 

15 at the same dosage range in order to obtain an enhanced 
effect due to the higher therapeutic concentrations 
obtained. The dosage frequency of the compounds can vary 
widely depending upon the condition or disease being 
treated. Repetitive daily administration may be desirable 

20 and will vary according to the conditions outlined above. 
For certain conditions such as stroke, it may oe desirable 
to maintain a continuous IV infusion. 

Probenecid is currently available commercially as 
25 tablets. The sodium salt of probenecid is readily water 
soluble and injectable dosage forms can be prepared from 

•hni^P^ well known to those skilled in 



this salt 



tne ar 



ising techniques 



30 



The compo 



routes. 



Thev 



unds may be administered by a variety of 
are effective if administered orally. The 
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carrier and administered as either a solution cr a 
suspension. Illustrative of suitable pharmaceutical 
carriers are water, saline, dextrose solutions, fructose 
solutions, ethanol, or oils of animal, vegetative, or 
5 synthetic origin. The pharmaceutical carrier may also 
contain preservatives, buffers, etc., as are known in the 
art. When the medicaments are being administered 
mtratnecally, they may also be dissolved in cerebrospinal 
fluid as is known in the art. 



10 



As used in this application: 



a) the term "patient" refers to warm blooded animals such 
as, for example, guinea pigs, mice, rats, cats, rabbits, 

15 dogs, monkeys, chimpanzees, and humans; 

b) the term "treat" refers to the ability of the compounds 
to either relieve, alleviate, or slow the progression of the 
patient's disease; 

20 

c) the term "neurodegenerat ion" refers to a progressive 
death and disappearance of a population of nerve cells 
occurring in a manner characteristic of a particular disease 
state and leading to brain damage; 

25 

d) the Dhrase "concurrent administration" refers to 



administering the probenicid at an appropriate time so tha 



it will potentiate the antagonistic effects of the compounds 
of Formula I. This may means simultaneous administration or 
30 administration at appropriate but different times. 

Establishing such a proper dosing sc iule will be readily 
a o pa r e r. t 1 1 o n e s i ~ i •? c - n t n e a : " . 
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B) The protocol described above was repeated with nunor 
variations with the compound 3- [ ( carbethoxymethyl ) thxo ] -2- 
5 carbethoxy-4,6-dichloroindole. The test was conducteo in 

the following manner. 

Groups of DBA/ 2 J audiogenic mice were administered i.p. 
6 doses ranging from 25 to 400 mg/kg of 3-[<carboxy- 
, 0 methyl)thio]-2-carboxy-4,6-dichloroindoIe (hereinafter 
X compound). Five minutes after administration, they were 

, ^.^n.nv in qlass jars and exposed to a sound 

stimulus of 110 decibels for 30 seconds. Each mouse was 
observed during the sound exposure for signs of seizure 
15 activity. A graph was prepared based upon the dose 

administered and the percentage of animals protected at that 
dose. An ED 50 was calculated from the graph. The ; test was 
also performed in separate mice with the only medication 
beino the addition of lOOmg/Kg or 200mg/kg of probenecid I.. 
20 The .allowing ED 5 o's were obtained. 



TREATMENT 


| ED50 (mg/kg) 


i Comoouna 


\ 149 ; 


Compound + 100 mg/kg 
probenecid 


j 45.2 
J . 


j Compound - 20 0 mg/kc 


i 1 1 0 
i ^ " 
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WHAT IS CLAIMED IS 



10 



1. A oharmaceutical composition suitable for 

• • offprr^ of excitatorv amino acids upon tr.e 

antagonizing tne effects or ex^x*. 

M «n a rpr.nfnr complex comprising an effective amount of 
probenecid and an antagonistic amount of a compound ot tne 

formulae : 



15 



2C 



25 



30 
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-21- 

by K, Ci_4 alkyl, phenyl, substituted phenyl, or an 
alkyiphenyl substituent in which the phenyl ring may be 
optionally substituted; R is represented by hydrogen, 
halogen, C X - 4 alkyi, d- 4 alkoxy, CF 3 , OCF 3 , OH, N0 2 , or CN ; 
5 Rj and R 2 are each independently represented by -OH, -OR 3 , 
-NR4R5 ( -OCH 2 OR 3 , or -0-(CH 2 ) n -NR 6 R7, in which n is an integer 
from 1-4; R 3 is represented by C1-4 alkyl, phenyl, 
substituted phenyl or an alkyiphenyl substituent in which 
the phenyl ring may be optionally substituted; R 4 and R 5 are 
10 each independently represented by hydrogen or a C1-4 alkyl; 
R 6 and R 7 are each independently represented by hydrogen or a 
d-4 alkyl, or R 6 and R 7 together with the adjacent nitrogen 
F^rm => ninprirlinn. morDholino, or pyrrolidine group; 

t^i^wiii j- w ±. «-» r- ^ r- ■ * 

with the proviso that if X is a d- 4 alkylene, then m is O; 

15 

b) in the compounds of Formula lb, R, Z, and R 2 are as 
above, B is represented by hydrogen, 

C1-C4 alkyl, optionally substituted alkyiphenyl, or 
-CH 2 -COR 2 ; Y is S0 2 or CO; A is represented by phenyl, 
20 substituted phenyl, or C(0)D in which D is defined as R 2 
above ; 

c) in the c pounds of Formula Ic, E is represented by 
hydrogen, C1-4 alkyl, or -CF 3 ; A is represented by a 
methylene or a trimethylene bridging group; and Ei is 
represented by hydrogen, C1-4 alkyl, cycloalkyl, 

, ■ ^-iv - --c»i -, i^pt-"' r->r substituted ohenvl ; 

t r iai k v 1 ami no , aiKy^p.ienvi, p^enj.^, ~- 



25 



ir. the compounds cf Formula Id E and Ei are as above, E 2 

Ikvl, oher.vl, alkyiphenyl, 



c) 

is representee oy hydrcger. , C1-C4 
or cyclohexy Imethy 1 ; 

E 5 is represented by hydrogen, linear C1-C4 alKyl, or 

a I k v lone n v '. ; cr a p h a r m a c p u t : c a 1 



accentabie salt or an' 
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This report contains indications relating to the following items: 



I fci Basis of the report 

II Li Priority . .... 
m ; non-establishment of opinion with regard to novelty, inventive step and industual applicability 

IV l ack of unity of invention 

A , , r,. ... lt i, r-^,nrd t- "ovpitw inventive step or industrial appik.uuiity , 

V N Reasoned statement under Article 3suo with regard l> ..o.f LK * 

citations and explanations super ting such statement 

V I < /.eitam documents cited 

VII V 'Certain detects in the international application 

\- - t ■ .. -, + ,,, n .- ^ thn iptornational application 



J) 



I. Basis of the report 

Description, pages: 

1 _39 as originally filed 

Claims, No.: 

-I.-IO as originally tiled 



These elements were available or furnished to this Authority in the following language: . wh,ch is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ ,he language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 

55.2 and/or 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
SnXal preiiminary examination was carried ou. on the basis of the sequence hst.ng: 

i ! contained ir the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

r 1 furnished subsequently to this Authority in computer readable form 

i 1 The statement that the subsequently furnished written sequence listing does no, go beyond the disclosure ,n 

the international application as filed has been furnished. 
, , Thu slat e,ncnt that the .formation recorded ,n computer readable form is identical to .lie wnt.en sequence 

listing has been furnished. 
4. The amendments have resulted in the cancellation of: 



th- rJ;. M :npt 



INTERNATIONAL PRELIMINARY R nn/nn?fin 
EXAMINATION REPORT Interna tional apphcation No. PCT/G BOO/00260 

f Any rep/acemen, sheet containing such amendments must be referred to under item 1 and annexed to this 

report.) 

6. Additional observations, if necessary: 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-10 

No: Claims 

Inventive step (IS) Yes: Claims MO 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-9 

No: Claims 10 see below 



2. Citations and explanations 
see separate sheet 

VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



INTERNATIONAL PRELIMINARY internal application No. PCT/GB00/00260 
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V. CITATIONS AND EXPLANATIONS 

The following documents are mentioned in this report. 

US-A-5,288,743 ( A ) 
WO-A-99 33800 ( B ) 
WO-A-99 07678 ( c ) 

WO-A-99 07351 ( D ) 

The novel feature of the indole derivative of claim 1 is the R4 group, representing an 

The novel reai innrarhnnu | nw orouo. present at the 4-posit.on of the 

acvlamino, suiTonyiammu u, a ■ • 

ring The dependent Calms 2-7, as well as claim 8 drawn to a process lor the 
^ration o, compounds of Calm 1 . and Calms 9 and 10 drawn 
oppositions con,a,n,ng compounds of c,a,m , and compounds ^ ^ei 

preparation of medicaments are novel by consequence. Cla.ms 1 to 1 0 therefore meet 
the Novelty requirements of Article 33(2) PCT. 

Document (A) represents .he closes, prior art. This documen. describes some 1 -benzyl- 
" ya k ,-5 ,he,erocyc,y,me.hoxy)- indoles and .heir use fo, the inhibition of 

* synthesis the compounds of documen, <A) are useful tor the treatment of 
leukotriene synt presently claimed compounds also have 

ss 5 J — „ <*> *«* - 

ab ence of an alkyl group linking the carboxy group to the 2-posi„on, and through the 
presence of the B4 group as defined above a. the 4-posi„on of the indole „ng. Hence 
he presently Ca.med compounds are no, structurally close to the compounds of 
doc men. W and « would no, have been obvious tor ,he s.illed man ,o prepa* , *ern 
n der 1 m ke available further anti-inflation compounds Inventive step Article 
33CT PCT) is recognise because the problem o, providing further an„-,n„amma„on 
compounds has been solved in a non obvious manner. 

, a „,e a _on. „, „-,o present da 0 on the question whether ,, 

( , 4 f . , in tho pr.T Cnntmctinu States. It it- paunHan.iiiy ^ta 
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for first use in medical treatment and the use of such a compound for the manufacture 
of a medicament for a new medical treatment. 

At present no priority document is available. The examination has been carried out 
assuming that the priority date is validly claimed. If during the subsequent procedure 
(e g EPO examination) the priority date is found to be invalid for some or all of the 
presently claimed subject matter, the intermediate documents (B)-(D) may be taken 
into consideration for the evaluation of Novelty and inventive step. 

VII CERTAIN DEFECTS IN THE INTERNATIONAL APPLICATION. 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents (A) and (B) is not mentioned in the description, nor are 
these documents identified therein. 

VIII. CERTAIN OBSERVATIONS ON THE INTERNATIONAL APPLICATION. 

Claim 1 contains several non-limiting definitions such as "optionally substituted aryl" 
and "optionally substituted heteroaryl", etc. which embrace substitution by any known 
organic group without limitation on size or number of reactive groups which can be 
present The term "heteroaryl" itself embraces any known aromatic heterocycl.c group. 
It is known in pharmaceutical chemistry that small structural changes to heterocyclic 
rings can lead to considerable changes in a pharmacological activity, or to compounds 
with a completely different activity. The skilled man would therefore not be able to 
predict if all compounds falling within the said definition "heteroaryl" would actually 
solve the problem underlying the present application (i.e. the provision of MCP-1 
inhibitors) Also, since the term "functional group" appears to embrace any reactive 
group and is not limited to the groups suggested on page 4. lines 10-14. it is not clear ,f 
the presence of any "functional group" at R4-R7 would give rise to a compound which 
binds to a MCP-1 receptor, because some reactive groups would be expected to react 
at competing binding sites 



